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Bayes solutions are obtained for some specific simple statistical decision 

problems which may be stated in the following practical terms* The result of 

a trial of a weapon system is valued as success (1) or failure (0) and p , the 

true probability of success is unknown,. Prior to testing, it is assumed that any 

value of p in the interval ^0,1) is equally likely*. Take as an estimate of p , 

the fraction, p , of a finite number of trials which result in success,. At the 
e 

conclusion of testing, the weapon system is accepted (terminal decision d^) 
if P^y ^ y is rejected (terminal decision d^) if p^ <' 9 » where 0 

is a number in the interval (0,1) chosen by the experimenter. If p^ * 0 > either 
terminal decision may be made, A wrong decision may be made in two ways: 

(i) if the weapon system is accepted and the true p lies in an interval f0,c<) 
where ^ ^ 9 or (ii) if the weapon system is rejected and the true p lies in 
an interval (l-(3 ,1) where 9 ^ 1« In this paper we consider only the case 
where and ^ have the same value which we denote as 9 ( symmetric 

case ) o The cost ojE w^ rong decision is defined in terms of a symmetric weight 
function, W(p, d^;9)j, i ~ 1,2;W is simple or linear as defined below. 


W(p,d^;a) 


Simple Weight Function 


r l=t< if 0 < p < 9 
0 otherwise 


W{p,d^;d) ^ 


r if 1 « 9 < p < 1 
0 otheiv/ise 


W(p,d^;a) 


Linear Weight Function 


£ if 0 < p < 9 
0 othe rv/is e 


W(p,d^;a) 


I 0 otherwise 


In the definitions of the weight functions, the symbol 1^' denotes one value unit, 
for example, $1,000,000. The cost of one trial is denoted by c , where 
0 < c The outcomes of successive trials are considered to be independentc 
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The methodology for solution of these problems is described in Chapter 4 

of Statistical Decision Functions by A, Wald (Wiley, 1950) along with a solution 
for the case 9 = 1/4, c = . 004, W simple^ The solution is presented in the 
form of a table with upper and lower numerical entries in each cell of the tableo 
Similar tables are presented with these notes for the cases 9 = 1/3, c . 005, 
W simple and W linear. Instructions for the use of these tables are as followSo 
Trials are conducted sequentially and beginning at the extreme upper lefthand 
cell of the table, the experimenter locates his position in the table by moving 
one cell to the right for a trial which results in success and one cell downwards 
for each trial which results in failure; at the first time that a cell is reached 
where the upper and lower entries in the cell are equal, a terminal decision is 
reached on the basis of comparison of p^ with 0 as described above. The 
upper entries in the cells of the table represent expected risk (sum of averages 
of cost of wrong decision and cost of further trials) if a terminal decision is 
reached without further trials and the lower entries represent the expected risk 
if trials are continued. Thus, even though the trials should be continued when 
the upper entry exceeds the lower entry, the experimenter may wish to exercise 
his judgement regarding further trials at any stage on the basis of the expected 
risks, rather than follow the optimum procedure. If the experimenter is always 
required to follow the optimum procedure, he may wish to use simplified tables 
of the form shown with these notes. With these simplified tables, trials are con¬ 
ducted sequentially until a position marked by X is reached. Either type table 
permits determination of the minimum and maximum number of trials which 
will be conducted following the optimum procedure in advance of any testing. 

Thus an outstanding advantage of this statistical technique is that it provides a 
quantitative basis for planning and scheduling trials. Figures 17 and 18 pre¬ 
sented with these notes show graphs of the maximum number of trials which will 
be conducted under the optimal procedure as a function of the cost of individual 
trials, c , for various values of 9 for the case of simple and linear weight 
functions. 
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